□1-1^-02 02:12pm FronrThelen.Reid.tPr iest LLP 4062878040 T-398 P. 012/036 F-408 

3. (NEW) A rhethod for linking code downloaded to a computer, the computer comprising a 
first package mat includes a mapping of tokens to externally referenceable items, the method 
comprising: \ 

receiving a second package comprising at least one reference to an item in said first package, 

wherein said referetae is represented by one or more tokens; and 
linking said second packagk to said first package by resolving said one or more tokens. 

4. (NEW) A method for constructing an image of a first package of code on a computer, the 
code being separable into at least oneypackage having at least one reference to an item in a 
second package of code, the method comprising: 
receiving a mapping of said item to at least one corresponding token; 
replacing said at least one reference with sai&at least one corresponding token; and 
forming said package. \ 

5. (NEW) A method for constructing an image of a firat package of code comprising at least 
one internally referenceable item, the method comprising: 

forming a mapping of said at least one internally referenceable item to an optimized numeric 

value; \ 
replacing references to said at least one internally referenceable^ item with the corresponding 

numeric value; and \ 
forming the package. \ 
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^wherein said mapping further comprises generating one or 
belonging to the same token type represent the same kind 



6. (NEW) The metho 
more token types, such 
of referenceable item. 



JW) The method of claim 1, ftaher comprising recording in an image of said package a 
mappingb^tween said token and said referenceable item. 



8, (NEW) The methodsof claim 1 wherein said referenceable item comprises a class and said 
reference comprises a pabkage and a class token. 

9. (NEW) The method of claim 1 wherein said referenceable item comprises a field and said 
reference comprises a package, a class and a field token. 



10. (NEW) The method of claim 1 wherein said refefc^nceabte item comprises a method and said 
reference comprises a package, a class and a method tbten. 



1 1 . (NEW) The method of cl 
more token types, such 
of referenceable item. 




erein said mapping further comprises generating one or 
belonging to the same token type represent the same kind 




12, (NEW) ^EUgjnethod of claim 3, further comprising recording in an image of said package a 
mapping between said tokenMa^aidreferenceable item. 
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The method of claim 3 wherein said referenceable item comprises a class and said 

reference comprises a package and a class token; 

14. (NEW) Thajnethod of claim 3 wherein said referenceable item comprises a field and said 
reference comprises a package, a class and a field token. 

15. (NEW) The method of claim 3 wherein said referenceable item comprises a method and said 
reference comprises a package, a class and a method token. 

16. (NEW) The method of Maim 1 wherein 
said package further compMses interfaces and interface method definitions; and 
said method further comprises constructing at least one interface method table for a class. 

17. (NEW) The method of claim 1 \ wherein said constructing comprises: 
obtaining said interfaces; 

constructing an ordered table of methods for each interface; and 

recording an indication of the implementation of the interface method for each table entry. 

18. (NEW) The method of claim 17 wherein said ordered interface method table entries 
correspond to token values assigned to interface methods within the scope of said class. 

19. (NEW) The method of claim 18 wherein said indication of said implementation of said 
interface method comprises an index into a virtual mathod table. 

20. (NEW) The method of claim 3, further comprising resolving interface method references 
during execution using interface method tables, said resolving comprising: 
obtaining an associated instance; 
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obtaining a class description of said instance; 

locatmg an interface table of said interface method in said class description; 
locating ahJnterface method entry within an interface table of a referenced method; and 
locating the iiitolementation of said interface method based on the table entry content. 

21 . (NEW) The method of claim 20 wherein an indication of said implementation of said 
interface method composes an index into a virtual method table. 

I 22. (NEW) The method of claijba 5 wherein said package further comprises at least one reference 
jr\ to an internal item. \ 

I A) 23. (NEW) The method of claim 22 wherein said internal item comprises a class and said 
/ reference comprises an offset within saiii package to a class record associated with said class. 

I 24. (NEW) The method of claim 22 wherein saM internal item comprises a static field and said 

reference comprises an offset within said package to a value for said static field. 

25. (NEW) The method of claim 22 wherein said internal item comprises a static method and 
said reference comprises an offset within said package tb code associated with said static 
method. . \ 

26. (NEW) The method of claim 22 wherein said internal item conmrises an instance field and 
said reference comprises an offset within said package to a class i^cord of said instance field 
and a field token. \ 
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27.\(NEW) The method of claim 22 wherein said internal item comprises a virtual method and 
safc| reference comprises an offset within said package to a class record of said virtual method 
and a Method token. 



28. (NEW) A program storage device readable by a machine, embodying a program of 
instructions execrable by the machine to perform a method for downloading code to a 
resource-constrained computer, the code being separable into at least one package having at 
least one referenceable itapi, the method comprising: 
forming the package; 

forming a mapping of the referehfable item to a corresponding token; and 
providing the package and the mappftpg. 



29. (NEW) A program storage device readable^by a machine, embodying a program of 

instructions executable by the machine to perfSwsm a method for linking code downloaded to a 
resource-constrained computer, the code being separable into at least one package having at 
least one referenceable item, the method comprising: 
receiving the package; 

receiving a mapping of the referenceable item to a corresponding token; and 
linking the package using the mapping. 
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30. (NpW) A program storage device readable by a machine, embodying a program of 

instructions executable by the machine to perform a method for linking code downloaded to a 
computer, the computer comprising a first package that includes a mapping of tokens to 
exteraalmrefsrenceable items, the method comprising: 

receiving a \econd package comprising at least one reference to an item in said first package, 

wherein s^id reference is represented by one or more tokens; and 
linking said second package to said first package by resolving said one or more tokens. 



3 1 . (NEW) A program stoWe device readable by a machine, embodying a program of 
instructions executable by^the machine to perform a method for constructing an image of a . 
first package of code on a computer, the code being separable into at least one package 
having at least one reference to\n item in a second package of code, the method comprising: 
receiving a mapping of said item to at least one corresponding token; 

replacing said at least one reference with said at least one corresponding token; and 
forming said package. 

32. (NEW) A program storage device for constructing an image of a first package of code 
comprising at least one internally referenceablewem, the method comprising: 
forming a mapping of said at least one internally raferenceable item to an optimized numeric 

value; 

replacing references to said at least one internally referehceable item with the corresponding 

numeric value; and 
forming the package. 
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33. (NEW) The program storage device of claim 28 wherein said mapping further comprises 
generating one or more token types, such that tokens belonging to the same token type 
represent the same kind of referenceable item, 

34. (NEW) The program storage device of claim 28 wherein said method further comprises 
recording in an image of said package a mapping between said token and said referenceable 
item. 

35. (NEW) The program storage device of claim 28 wherein said referenceable item comprises 
class and said reference comprises a package and a class token. 

36. (NEW) The program storage devic\ of claim 28 wherein said referenceable item comprises a 
field and said reference comprises a package, a class and a field token. 

37. (NEW) The program storage device of claun 28 wherein said referenceable item comprises a 
method and said reference comprises a package, a class and a method token. 



38. (NEW) The program stotoge* device of claim 30 wherein said mapping further comprises 
generating one or more tokenTvnJbs, such that tokens belonging to the same token type 
represent the same kind ofxefcrenb§able item. 
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39. (NEW) The program storage device of claim 30 wherein said method further comprises 
recording irkan image of said package a mapping between said token, and said referenceable 
item. \ 

40. (NEW) The program^ storage device of claim 30 wherein said referenceable item comprises a 
class and said reference^omprises a package and a class token. 

41. (NEW) The program storage device of claim 30 wherein said referenceable item comprises a 
field and said reference comprises a package, a class and a field token. 

42. (NEW) The program storage devicfe of claim 30 wherein said referenceable item comprises a 
method and said reference comprises* package, a class and a method token. 

43. (NEW) The program storage device of dlaim 28 wherein 
said package further comprises interfaces and interface method definitions ; and 
said method further comprises constructing at least one interface method table for a class. 

44. (NEW) The program storage device of claim 43\wherein said constructing comprises: 
obtaining said interfaces; \ 
constructing an ordered table of methods for each interface; and 

recording an indication of the implementation of the interface method for each table entry. 

45. (NEW) The program storage device of claim 44 wherein saiclordered interface method table 
entries correspond to token values assigned to interface methodsswithin the scope of said 
class. \ 
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46. (NEW) The program storage device of claim 45 wherein said indication of said 
implementation of said interface method comprises an index into a virtual method table. 

47. (NEW) The program storage device of claim 30 wherein said method further comprises 
resolving interface method references during execution using interface method tables, said 
resolving comprising: 
obtaining an associated instance; 
obtaining a class description of said instance; 

locating an interface table of said interface method in said class description; 
locating an interface method entry within an interface table of a referenced method; and 
locating the implementation of said interface method based on the table entry content. 

48. (NEW) The program storage device of claim 47 wherein an indication of said 
implementation of said interface method comprises an index into a virtual method table. 

49. (NEW) The program storage device of cslaim 32 wherein said package further comprises at 
least one reference to an internal item. 

50. (NEW) The program storage device of claim 49 wherein said internal item comprises a class 
and said reference comprises an offset within saia\package to a class record associated with 
said class. 

51. (NEW) The program storage device of claim 49 whereik said internal item comprises a static 
field and said reference comprises an offset within said package to a value for said static 
field. 
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52. (NEW) The program storage device of claim 49 wherein said internal item comprises a static 
and said reference comprises an offset within said package to code associated with 

said stafic method. 

53. (NEW) Thfe program storage device of claim 49 wherein said internal item comprises an 
instance fieldWi said reference comprises an offset within said package to a class record of 
said instance field and a field token. 

54. (NEW) The program storage device of claim 49 wherein said internal item comprises a 
virtual method and said reference comprises an offset within said package to a class record of 
said virtual method andV method token. 

55. (NEW) An apparatus for downloading code to a resource-constrained computer, the code 
being separable into at least one package having at least one referenceable item, the apparatus 
comprising: 

means for forming the package; 

means for forming a mapping of theVeferencable item to a corresponding token; and 
means for providing the package and ine mapping. 



56. (NEW) An apparatus for linking code dowMoaded to a resource-constrained computer, the 
code being separable into at least one package\{iaving at least one referenceable item, the 
apparatus comprising: 
means for receiving the package; 

means for receiving a mapping of the referenceable it^a to a coiresponding token; and 
means for linking the package using the mapping. 
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57. (NEW)\ An apparatus for linking code downloaded to a computer, the computer comprising a 
first package that includes a mapping of tokens to externally referenceable items, the 
apparatus comprising: 

means for receiving a second package comprising at least one reference to an item in said 

first package, wherein said reference is represented by one or more tokens; and 
means for linkmg said second package to said first package by resolving said one or more 
tokens. \ 

58. (NEW) An apparatus for constructing an image of a first package of code on a computer, the 
code being separable into at least one package having at least one reference to an item in a 
second package of code,Vhe apparatus comprising: 

means for receiving a mapping of said item to at least one corresponding token; 
means for replacing said at least one reference with said at least one corresponding token; and 
means for forming said packagV 

59. (NEW) An apparatus for constmctmg an image of a first package of code comprising at least 
one internally referenceable item, the apparatus comprising: 

means for forming a mapping of said at feast one internally referenceable item to an 

optimized numeric value; \ 
means for replacing references to said at leas\one internally referenceable item with the 

corresponding numeric value; and \ 
means for forming the package. \ 
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5 wherein said mapping further comprises generating one or 
belonging to the same token type represent the same kind 



01-15-02 02:15pm FrcnrThelen,ReicUPriest LLP 

60. (NEW) The apparatus 
more token types, such 
of referenceable item. 



61. (&EW) The apparatus of claim 55, further means for comprising recording in an image of 
said package a mapping between said token and said referenceable item. 

62. (NEW) The apparatus of claim 55 wherein said referenceable item comprises a class and 
said reference ccrajprises a package and a class token. 

63. (NEW) The apparatus of&laim 55 wherein said referenceable item comprises a field and said 
reference comprises a package^a class and a field token. 

64. (NEW) The apparatus of claim 55 wherein said referenceable item comprises a method and 
said reference comprises a package, a class arid a method token. 



65. (NEW) The apparatus of cl^n'^TWherein said means for mapping further comprises means 
for generating one or more toker $ypes^ such that tokens belonging to the same token type 




represent the same kind of referraaceable item 



56. (NESCLThe apparatus of claim 57, further comprising means for recording in an image of 
said package a mapping between said tokS^rirr-saidjeferenceable item. 
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67. (NEW) The apparatus of claim 57 wherein said referenceable item comprises a class and 
said reference comprises a package and a class token, 

68. (NEW) The apparatus of claim 57 wherein said referenceable item comprises a field and said 
reference comprises a package, a class and a field token. 

69. (NEW) The apparatus of claim 57 wherein said referenceable item comprises a method and 
said reference comprises a package, a class and a method token. 

70. (NEW) The apparatus of claim 55 wherein 
said package further comprises interfaces and interface method definitions; and 
said apparatus further comprises means for constructing at least one interface method table 

for a class. 

71. (NEW) The apparatus of claim 70Vherein said constructing comprises: 
means for obtaining said interfaces; 

means for constructing an ordered tablAof methods for each interface; and 
means for recording an indication of the implementation of the interface method for each 
table entry. 

72. (NEW) The apparatus of claim 71 wherein saiii ordered interface method table entries 
correspond to token values assigned to interface methods within the scope of said class. 

73. (NEW) The apparatus of claim 72 wherein said indication of said implementation of said 
interface method comprises an index into a virtual method table. 
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74. (NE^) The apparatus of claim 57, further comprises means for resolving interface method 
references during execution using interface method tables, said means for resolving 
comprisi 

means for obtaining an associated instance; 
means for obtaining a class description of said instance; 

■ means for locating an interface table of said interface method in said class description; 
means for locating an^interface method entry within an interface table of a referenced 
method; and 

means for locating the imj}iementation of said interface method based on the table entry 
content. 

75. (NEW) The apparatus of claim 1A wherein an indication of said implementation of said 
interface method comprises an indax into a virtual method table. 

76. (NEW) The apparatus of claim 59 whWein said package further comprises at least one 
reference to an internal item. 

77. (NEW) The apparatus of claim 76 wherein said internal item comprises a class and said 
reference comprises an offset within said packafee to a class record associated with said class. 

78. (NEW) The apparatus of claim 76 wherein said internal item comprises a static field and said 
reference comprises an offset within said package to swalue for said static field. 

79. (NEW) The apparatus of claim 76 wherein said internal irem comprises a static method and 
said reference comprises an offset within said package to coa^ associated with said static 
method. 
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80. (NEW^Che apparatus of claim 76 wherein said internal item comprises an instance field and 
said reference corriprises an offset within said package to a class record of said instance field 
and a field token. 

81. (NEW) The apparatus of claim 76 wherein said internal item comprises a virtual method and 
said reference comprises an offset within sahLpackage to a class record of said virtual method 
and a method token. 
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